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[t#fFtf*©*SB] 

[»*« 1 1 3ft *V KXtflKS*^ *- Kfc 
«hh5ftff^ffiffl©i&*^- hffi«JMb* 

H h 7 yyx 9 ©$#fi y-^IS«©fi#T-feor^- 

«£Ei«J|>*V^#JE«EtHJA-r*#BE*3lEI§l*tt# 
U 

2 ] *— K£tr»i3ft*V KK 

^fcffi^fcWill^WU rnJEfti^- MM#$J 
jPrhyyv^rogp^li, ^i©*€S©!7^MWI(© 

^/unm<Dmmiz.Bf&£titcm2(Dmmm<D Kwr 

* ^ k-c*4 t fc * + y r t *m+ 5 as i ©3« 
fc, siS3feaEfir#*ta*i-4SiE*fi<t-§-ffi»*iEiiiK 

U 

Rijp-r § r t k i 19 Suie y t me^- h ®* t 

9 BuEKgSS&l If « $ ftfc* + 5 7 i SMEitiftS 



2 

go 

[»#*4] fflrE**SS3Ai^it$tifcy"^« 

«©jSS», HBKW >-«^bfuEy-x«lcS 
«-C*>5 r £ Sr*SF»£1-5i*#82X»± 3 E*©B#« 

©^-hSffiiiy v^«Sr*b, tuEy-^«i±fiuE 

-y— hiicioti t Hfc hue *? ^ms*©si 
&2ti* mm k w ymmmm?- \>mmmts x 5 
\zmmv^^n®<vmsizjfmtstixv^z t &#«t 

-f-Stt** 2 7bm 5 ©Mx^-tfaift©B#*ttSifio 

[»*S7i HtjE«»y-bMm#«b7>'v 5 ^^ 
<nf- hWMRmtommitmit&tix^z z t 

So 

[»*«9] tuEy-^y*Di7(H]8i©y-^ai*tt 

8 E«©@*«^8So 

[ft** 1 0 ] 2 nm 8 ©W;jx^-i-E*©@ 

P r Sr#Krf SWfflftJBM t > JtllHtfc J: 9 LfcS 

ffiEM!Mt$RU© 5 *>*BI(Hl*llloK«K38V^, W 
B*¥**fll*iMMl*7 vfk Ltc®mx\ 

mma-rzzkKX'ommy-^mmkmm^-hm. 
mkomo®mzfrLxmm9i-j£W£&nm / f~ \-mrn 

Etc j; o HuEis;ziJt±iiAiii*a$tifc^^ y T^tffE 
^gssai a* e> ffl-r r k zw® k -r a a#a^» 
g©iEfj^?io 

[0 0 0 1 ] 
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T-*yy\ m&xti%*7. ^^-rxayTfsi y 

[0 0 0 2] 

[«©g«] C C D M -c / - >*-t > -i'^M O S ffl-fV 

-cv^fc*, ^*-y©»teft«©iiJIt£#v\ St 

£<, A»o-tyi»-#^i:JBiaiiI»*^ttBICCMOS 
a*KJ:oTffrt"C**tV^5*ll**4*»tT, MOS 

[ooo3] roi5fttto«f©«iiRiK:«*, *KfflK 
AttMOSSWy-i^r>'f-©3feft&frv\ ^-r^/i^ 

f-*^icn-r?.#ffms mmw-i o - 1 s e 4 5 3 

^) Zfi^xmm (Sii##2 9 354 92t) £#T 
l^5 0 ~©#fF (Sft#-5§-2 9 3 5 4 9 2#) (eiff,£3! 

w-ctt, ^wi©jgffiAte-©3t3§£mw©aA£» 
ml, *t*©ffi**B5fcft, a*^>r*- ki i is 

tttilMOS hyyy^^Opi^-^i-ffi 
HM^k a»o, nSo^JMMWWnaoKWV 

mmt-ftMKjfm&hx^Zo «o-c, g*^*- 

Kl 1 l$#© P S©!>i/Mg#£^Lfcft3&£mffi 

[0 0 0 4] ^©MOSS-Y^-^-fey-^tt^fF (SS 
2935492 -§•) ©08 t^-MslKfll^Sr* U 

^©ftmcfc^TSl, ttfflft4Nm-ff8f»m-Ktt]MN 

gfb$-tt\ tf-zi^y h 2 5ica5«4EfLSriSctH 
*«»iW|^3tJiajWtJ:»)3l£*4jE?LSr4i:$* 
r*-^*^^ H2 5 Kta»Wfc*»ft]E 
?L©»ffi»ici:t^ Lfcjtm ^-^w-f 

[0 0 0 5] 

[*8;&5#ftLJ:5 4^SRJB] Lii>tJic#e>, CMO 
S08Stt<fiS)lft©*(fi1lcifiJ^oT*3i9, MkfflBU- 

Mmmitma Lxwmk&nm ufc^t -r ss* t mix 

*ifct>©-?*>t>, CMOS|a](&©te*Eftf£fc3DJiMa9l 
[0 0 0 6] 

[slJg£Mfe-f3fc*©^J£] ±iESH*#ife1-4fc 
■C, H4fc*i-Jc5l!i, ft*^*- Kl l liS*^ 

4*- ki i i fc««i-5*flr**ffl«o«»y- Fa 

WMMkY-Jy&x* (MOSFyy^^) 1124 



&£tf#¥ttH* 1 0 1 £WU MOS F7^? 1 

i 2©y- hm«iisii:**ff^- (vscan) pfj* 
SllKi 0 2tSgL, y-*«Wfitt#ffife*IH»i o 

8 ig^L-CV-Sr 4 «r#at L-O^o 
[ 0 0 0 7] £fc, 1 0 1 iC&^TSi, gft 

yV *-K'l 1 1 4MOS F7^^ 1 1 2 4 lifts 
fcgM^Lfcy^/MSWcl 5 a, 1 5 btMJil, MO 
s hyyi/x? l l 2©y-:*fi«©J3fflgp©'>^/MS 

[0 0 0 8] ±!2©fS^lc £ f, in, K W v««fi K u 

-omrn (vdd) nb3^Esmo3KMRu y- 

^S*li^yfl0 5a, 105b^fLt*ffi 
(HSCAN) A^«@iSi 0 4):i»U 7.4 
yf-nXXtfkWhWf-i 8 cffi£««Sl 0 6 t&ms 

jSVTtt, If-EHBSl 2 2£)tlf-§-«}fflJfl©MOS 

y i i 2©y-^i*ciftLt, taraw^ 

«J«fl3*IIB^©«) <9 #x.Bf t^ + ^/PSrBB D, ^o#j£ 

mKi 2 2A»e > y-^«ta£ESrPpjp-*-5wt-e, y 

-h«*19£f±, y-*«*l 6 4y-hSll 9© 

F H i©«»triitT, #«$rpii~En#PLTv^y- 

fcSfefcWEBi&l 2 2A»e>VSCANK»jfeSE@Bl 

0 2 ©SJiajEE «fc 9 ta5V^£E«E* s aPfc"5. -w-«t 

9, y-h«tti 9i-Sl:i±^o^5fc*, ^-tur^ 

4i5-e#5„ 

[0009] y^i?^;$s±fe 4 $©**!© 

[0 0 10] 

^xmmmmLtetfbmwtz, mitt, 

ftro^ffi fcfll 5 m o s M-Y y - *-fc vu- © WiH*rt ic 
*3if s^u-r ry ^^cov^T*-r 5 FffiElT*fe5„ Hi 

ic^-T i 5 ¥ttH* l 0 1 rtK, K l 

1 1 t3t«#«iafflMos h7^x^ 1 1 2ktmm 

LXB.i'fbtlX^^o MOS 1-7^^ 1 1 2 4 L 
T, (S«SKWV*it (LDDifi) Sr*1-5n^ + 
^/UMOS (nMOS) SrfflV>TV>5 0 
[0 0 11] rtiibSTtyV^-Kl 1 1 4MOS by 

yv>^y 1 1 2(4, ^ft^m&sy^fi*, sp*>m 

1 © y rc;^i^ 1 5 a 4 $ 2 1 5 b \ZjfM 

**LfeOl>3:A««l 5 a, 1 5 b l4i:^^iC«iK 
$tlTV^-5„ S3fc^^- Kl 1 l©g|3^©^l©7^ 

^LTV^5 0 MOS h7 y-^? 1 1 2©gB5j-©^2© 

yjc/u^^i 5btt-©«i 5bizH^--r^7-y~y 
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[0012] MOSb7 Vv 5 * £112 ©&#I4(£S£ 
FHV (LDD) fifit£*LT^2, 0 Ki/^yffl« 1 
7 a, 1 7 btt'J WW)?- bmmi 9©fl.jggB£& 

7 a tlIffHC*tt*****'t5a**>f * 
-Kl 1 1©**G*S«*1 7i4S^fiKStL-CV^5. BP^, 
**E4*«« 1 7 i ««© KM 1 7 a J4Z^ 

tltLfcIlMS2«')i^S«15a, 15 b© 

7 a cD^flJjliaHS!wi4^:)tt|5Srie!tT«S K M ^1 
* 1 7 a \Z.^m~h ±9l^>yyHt L-C©«M« 
©FMy|«l 7 b^ffM^tlTV^o 

[0013] £ ktc, rroiviosi^y— /tyf®# 

VT#4ry h (S5*affij4») 2 5(4, ^ 

y-*fWa 6©Ji;agiuc, y-^fl|jjti 6^®>5iatp 

J;5!-^$HTV^o KW>«*17a, 1 7 b (4 
f£ffl?C©=<>^ hgi 7btIltKW>lI (V 
DD) (XliKMyftl) 2 2iS8ft$*l, y 

-MMl 9f4SE*Sff^ (VSCAN) MI2 1 

mm) 2o\cmm^nxv^ 0 

[0 0 14] 4fc, gft£V*- Kl 1 l©g}fc&2 4 
£W©S!*S4£JS1 mitm) 2 3fcJ:0***JiTV^ 
5 0 ±IB©MOSS'-('7 ! -v ; -fe>f-!c*3t753tfH^lii 
©fcft©l?t^-ij#l;::fc^-Ct4, fttttfll! ttOJWfc) -» 

a«iB-ata«iii]-#w«iiB (»ft) -• -tv^i 
[0015] ftumm (to»ft) -en, (* 

7*^7"^ K"7— ^Srfttft 
MVlSHa, 1 7 b^-htSl 9i^+5V 

[0016] naaiwett, 3t,wtt-i o 9 r*« 

4$*, ^-tUT©5*»iE?L 4rSlSi;i2 
©?i;H«15a, 1 5 brt4r#fj$*T^^ 5 7# 
Tv b2 Slz.Wmtmz, FM^Wna, 17b 

fc^.*+2~3v©]E©«ffi*Biapi-5tit>fc, y- 

hUffil 9CMOS h7y^^ 1 1 2^*7 h^7#c 
[0 0 17] «fflJBIWC«, ^37^? h2 5C| 



6 

« * ftfc *»4 4 ? s m o s hyVv?** 112© 
ISttmE©^ft£y-*S#:©^ft£ l-ck^ss. m 
osh7 £ 1 1 2 ^ffifa^T-fijfis-rs 4 5 fc, 

FMVlUna, 1 7bfC/L-t+2~3V©J£©S 
JESrOTi-Stitfc, y-bmtfl 9(iJVt+2~3 

5. 12 (a) 14, Hl©A-A|*fciG5»riEHfcfc3 

-tvT'U xffi'&ic^x&irmmm-zbZo 02 

(b) 14, *3Jft:*fiSffll-iB5#9 l vv + A'0«^Sr 

[ 0 0 l 9 ] II 2 ( a ) Ic^-fJ; 9 i-, ^«I#5«S 1 x 
1 0l8 cm -3 & _hcDpS (Hi ©"fit® 'y^yH 

45«s (» 1 ©**#«) 1 1 1 x 1 

Ol5cm^3g^©nS (^2©^«S) -yP^y^f 
£*->^H£ftL, ailfir^V + A'l (ff§2©¥*# 
«) l2£Jgj*1-5„ r©^tf£^'>Y^ll 2tg3t 
20 ^y*- Kl 1 1 iJtflrf-ttfflfflMOS Fyy-^^ l 

1 2 1 ^^ifWiiB* 1 0 1 aMMfc#jfcS*i/rv*a. * 

LT, #¥-&E*i 0 l^^«1-5J;5lc, 

ffiH*l 0 l^©=tt°£df>-p;Hl 2«ffifc, il^i? 

as (locos) \zi:r)74-*mmm m^mm 
mm) i4mM$tix\<^o s&t, 7^-^Kist 

flU 1 4©Ta5T-fcoT»Sl l±f|5K, xf?#-yi-* 
I3li7-f-^ K&iUfli 1 4 i: ©Jf*feft£-a*, 
Onl»xf?^->+;Hl 2^St-f-5 4 5S-pM© 
1 3tfSffM£tlT^5 0 
30 [0 0 2 0] gft^V^-Kl 1 l©||»!ICo^ 

"C@2 (a) !C±*9mBJ!-f-5o S*^*^-Kl 1 1 
(4, itf^drv'-t/Wll 2 t, iW^f-yt^lUO 
^ltfM$tlfcp^©Ml©'7^/W«l 5 at, M 
1 ©17^^*1 5 a©*li&>e>3:tr£*'>+^ll 2 

©*ifcjg4-r 5 n wn^mkm. \ 7 1 xmi& * ttr 

v^o ploSSl li4S ? fe£-l > ^— Kl 1 l«B©fSl 

•yt*ll 2i4^C<m2©«SM©M2©«#;l^ 

40 [0 0 2 1 ] 1 714, IKFMy (LD 

D) «SSr^Tt-5>£ff^ftfctifflMOS 1 1 

2«II©FK7«1 7a«»e>ttft1-*i5K* 
riteix-c*5«j, i«oFM7|li 7 a iiaffiau: 

tiX^Z> 0 r©fc&, «^M<, «B*»fe»i6fco 
tiXMMK.*m LX Lio Ir&m+fttemX'gfti- 

[0 0 2 2] Sfc, ±BRWLfc*a«llllfcl8V^T, =F 

50 m.mmm 1 7 (4 k w >mi±®@»2 2 ic^^tiTE 
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SlOj?x*S«l 5 a i©*#s^ts^i^mi© 

11 2i:.,*T5, &£l lixt^^t/l'll 

2£©«#ffi^b£5Jf^t''? ;3 r~>-r/l'Jf 1 2tE^ 

[0 0 2 3] Il©7i;«l 5 aKU^-tf;?*->-V 

ft^o -cUMt-f 5 J: 5 >- i: fc 5 

3tlcJ:!J*4LfcE?L (*-A0 ttS&Ki 1HK«WL 

Wit 5 !-&5o HOx^fiil 5a^i 

t-^dr^-Y/kl 1 2I1MOS 1-7^^^? 1 1 2©^"- 
Mg«l 5 b t^oTV^fc*, JfeiCiO^Ufcr 
tlP>©*-^£MOS hyy-i?*:? 1 1 2<Dmi$MI±%. 

Wi\ Jg 1 <0^3LJVW$. 1 5 a Rlfx. \?9*'s*;)Vm 1 

2 £fttfs*ic: i. 5 * \ D rm^mm £ ft 5, 

[0 0 2 4] ±ffi©$*^ t-Klll fc*JH 

E«Snrv^5tv^5A^, Kl l 114* 

#LT^5. let, «i»!Wfc»#H^5»«cl*Bt» 
•SJvf, Jt*©ffiJ**BI5r£;4s-?#5, ^ic, %ft 
fttKlMOS l^7>"^^ 1 1 2 ©PlBS-oi^-CE! 2 
(a) l^it)«WtS. 

[0 0 2 5] MOS 1 1 2g?#l4, T^k 

Hie, plcISiii, r©Sffii i_htffM^tifc 

1 2(*JfcJg*S*lfcpS©fB2<0>>^Hfi«l 5 b 
fUt^„ plffllfil 1I1MOS h7>-^^ 1 1 

2«©E»**s©m©¥£tti£«j*u ^t-^df 

v-i'/l'-l 1 2 141^ C< MOS h7>'^? 1 1 2gB©— 
*«3!©fS2©¥i*#l«:*ricLT^5„ 
[0 0 2 6] ;«mos YyvV^Z 1 1 2i4U>^ 

l 7 a iJffltf J: 5**31**1-5. nS©iS»S©KU' 
-fy««l 7 alinS©7F»«l 7t-*»fc»<a 

^FfJfifefiR* 1 7 ©^-{iijJliagPtil, r©7R3Eti«l 7 
i«KU l 3&tf3frf£ff»a«i 4ic 

t-CMt/SMiift© KW^fil 7 b#Jgj&$*VO^ 
5o «»*© K W >-« 1 7 b It K wf >"H§ 2 2 © 

[00 2 7] If;, !)^oy-higl9KJ:ot 
H*;h,SJ:5£n3!©y-*1B«l 8#»jjl**l-CV^ 

«1 6i:^Lr'.^S 0 y-bm*l 9tt, KK> 



Wl 7 iiy-X«jl 6©M©fB2©^3:/P««l 

-hm*i 9T©m2©-7Ji/k«i 5 hnmmifi^^ 
*/^mtt£z>c s&t, ffl#©»f^«ffiiij3i^r, 

-rsfcfe, ^-t^/Hia«(c3s^ft««©ns^*e«j** 

[0 0 2 8] •?:©^-V^/Wffl*S©T©^2©!7^/l^* 
1 5 bftffcoTf -^^/^^•[S]©-If|3ffl«!i, lP*>y 
6©JlfflgBT?fcoT, y-*«Kl 6£BtJ> 

5 tt. #1 x. tf * y aAffi J: 9 #j*-f sz.k#*& 

50 *+!)7*77 F2 5IJ*jfi|;4i:5ft^H!* 
iHTfll©S2©!)x^i 5 brt(cfl^£ti5, 

[0 0 2 9] ±Elfcp+ lO^tUWy h2 5f 

ttft»£*«f© 5 *>*M*-;H:ft5*fy-y-f;w 

#«<fc5fc», KW-fy«17a, Wbfc^-h 

©Jft!)7*7y f2 5(I*J65rt^-e#So H2 
(b) 0T#4ryh 2 Sfcjfil 

v^5«©^xy->-t/m*^1- 0 r©*«««ffcj; 
•9, MOS h5y^? 1 1 2©P4iB«E^'Mb-r5o 
fct, *flHJ-©*ffltt, r©P^«mE©'Sft*«Wi- 

[0030] tzhx\ ±BLtc^^vr<Dmmmmic 

z.ox£.z<bmmz£ixm2<D$^/umt$,i 5 bi^ 

MBLfcSEtioT, f-t^^S*©^-t^K-^ 
115 c £8 2©*:*/HH«l 5 b t©»#ffi*»e,S£ 
l^^ 2 ©!73:^ffl«l 5 bi^j£^i9 v tfc, pM 

51 1 tx^^y+A-li 2£©ttJHBa>g>$£JI# 
g2 0x/Pi«i 5b»T©xt7*y-r/i'ii 2C 

[oo3i] lot, 9icppjptfcmi±tc 

J;5*#©S^*iHtt, iiUi2©')x/vSf 15 

bWS2©yx;Vill 5b0TOxf^y-f*l 
1 2tfcfc5 0 ±l2^*©^ffiiC#5MOSM-1'y-v ; 
■feyt(ifcv>-C(i, lf«»14©TOpiOl 
«1 1 ±i::*^lt»»«l 1 4©TE££*, ^oxf 
^•>t/Hl 2*^«1-5J:5fcpS!©* : f-^««l« 

3©#jBt?4Cfc^ttis*^«H*i 3 

[0032] r©fc», Wk»RB^t>*»SSP B 1!i*5^ 

tnI©KWy««17a, 1 7 b fcE©l:JISrTOP 
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Lfcitfc, p^W^/MWl 5 a, 15btHJp 

mam^mmm i 3 ©^jBizmfc3iar*-5©*-e, 
m^mmmi 3©rt$ia4j£#e>&vvfc*, mimm 

[0 0 3 3] fcfc, 11 4 &*ri lt±b©WS©JIMIWI 
*£ffl^fcMO sS-r y-i^tryif ©£ft©*j£(;:o^ 

V-fr©«j*fc«o-Cl3!K ±fBL7t*5i©Wi®^l 0 

i ^ij^(6]SWt*[6]!c-7 h y y^cE^ft-ci^ 
[0034] gftesflr* (v s can) comm 

feti»10 2SU!KWvt£E (VDD) ©ffi»£« 
HIBi 0 3tfSM*««&S^*©£#KE«$ix-C^ 

5 0 Si£«{f^««2 1 a, 2 1 b ttSK^SEff ^ 
(VSCAN) ©mttifctB*l 0 234»&ff*fc-oi" 

Oft^S. #Si&;£aEtilf-#WSi»2 1 a, 2 1 bttfT 

%falCft&£.X 1 0 lftiDMOS h7>"^ 

9 1 1 2©y*- hfcgS&SJx-CVS. 
[0 0 3 5] Sfc, V«JEtt*&« (VDDK 

SO 2 2 a, 2 2 bf4KW (VDD) ©Ktbjfe 

SEisSi o 3*»f>fT&fc— o-for-rv^, #KWv 

tEEftfMI (VDD«&«0 2 2 a, 2 2 b 14, frtflSj 

icSfe^r©WiU*i o i rt©ftff#tfctW8MOS h 
7^^i i 2© KWy|cffi^$tirv>5 0 *fc, 

*l*K:Jl&&£*ttil£ft2 0 a, 2 o b#Krt&*i-c, 
#SB:ffl^lft2 0 a , 2 0b ft?iJ^[S)^M^T©W 
WM \ 0 ll*l©MOS h7^^ 1 1 2<DV~M^ 

[0 0 3 6] Sfet, $m\LW£h*4 Vf-h LT©M 
O S h 7 y-^X^ 10 5a, 1 0 5 b^(te>tlT*3 
<9 , #SiSffl^» 2 0 a , 2 0 b(4#MOS byy-yx 
y 1 0 5 a , 1 0 5 b © K W V (Jt&ttittf-A^Si 

2 8 a, 2 9 aSClO-fojtfE^tl-CV^,, 
yfl05a, 105b <r>tf- h (*¥*«ft^A*^ 
T-) 2 8 b, 2 9 b ii7k¥-*«ft-^ (H S CAN) ©K 

[00 3 7] Ifc, ^^yf 105a, 105b©y 
-* Otfctmns-fflasm 2 8c, 2 9cli*ii©^ 

f«2i (£^@gg) i 0 6*at-cwfcfli*w*«B^i 

0 7fc«|«*ix-CV^5. SP*b, SJWM* 1 0 1 rt©M 
OS hyy-v^y 1 1 2<DV-7.fii^MMU\ 0 6!'*g 

<5„ fi£ot, ^MOS F7y-^^ 1 1 2©y- h-y 



-*fffl©m&M, Jfct)</^^-y-^MO«ttJlH:*|« 
[0 0 3 8] «E**m^ (VSCAN) &r/7+cf-* : «E 

ffifi- (hscan) tit), ii*. &mm% 1 0 1© 

MOS F7^?l 1 2 L T )t© AWftiUtf/j 

Lfcl*^f# (vout ) asK^ffiSttS. #ff 
5felElilKl0 8**U 0 8*»6>©## 

JEES£Etij;*Ji83 0 a N 3 0b/5S«atti**2 0 a , 2 
0bKJW»S*i-CV^5 Q SP*b, ^J$fc#l|MfclIi* 1 0 1 
io ©MOS h7^? 1 1 2©y-^.ffi«|C#JI$tV7t 

«E?)SPPJPSix5. #K£ti7tmHt4££>S'^- h-y 
[0 0 3 9] I5lt B4©#)±*4I1IIS1 0 8gB^© 

mKi o 8(4, ?u*y?%$im&i 2 it, #jehi&i 
22t. yy f-t-^@Bi 2 3 i-ciiMc^tiSo yo 

2 UdjSVvCtt, >fy^-^GlMG 
20 4/jSjI?iJjgrc^tLT^5 0 tfc, ^y/<-?G2tG3 

£ii/C^S. yn^yA^Si^ (CL/) a»feA*bfc 
yn. 7 ^!4tg*I$ti, ^ ^36^0181 2 
*»bKfe*i*fc*o4*fl5«tt-C#£EllKl 2 2 (nmyj 

[0 0 4 0] #E@Sgl 2 2IC*3V^-Ci4, A^^I4 2*- 

HcftiTf-Si it)!-, y/<-yG9©A^iii- 
30 §j^LT^5„ ^^-yG 9©ffl;t«{-!4^I:C 2© 
-JH#SSftU ^*C2©ft!lS!4b7>'v J ^yT4©y 
-xMF7y^n50FKViliLT^„ 
<fW<-i'G9©ffl;WB©*#£CLDt?^1-„ £fc> 
T40KWV63. 3V©fIl:fiU T5ffl^ 
SSI4, Sitt«^^2 0 a tStfo/:#fft)£fflM3 0 
al:iiLtt>5„ #J±*J±tH^3 0 a©*(tSrVP 
S n X'?F-f 0 

[0 04 1] ^Oy^^WOH (High) *SA^^ii5 
T4?ltJ ? T 5*S5B#, T4^atTC21C3. 3V 
40 aS3feS£ix5 0 *fc, T5^atT#ffiSEttJ^3 0 
at 3. 3 V7)5ffl^§ti5„ 4fc, L (Low) 7jSA*£ 
nst, -f ^<-yG9triiLTC2iC3. 3V7)S^f| 
£il5 0 r©it, jtSfj!-C2t3. 3V7j57tm$^T 

C 2©S^P B MEEi4l+6. 6Vi45 0 
[0 0 4 2] yy^-V-v 5 !]^! 2 3K*5^Ttt, A* 
(PR/) My^?G10«U 4**— 9 

gi o©ffl^j«^ ^9yv : ^^T6^aLrv^5 0 w 
y/<-yGi 0©ffl^*B©«teSrPRtf^-f-. 7°y^^ 

-^[UBl 2 3©ffi^ffiT"fc5T6©y-^i4#Jimil 

bo m^«3 o atiftKL-r^s. yyf-t-^niKi 2 3 
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<DAt)$% (PR/) i^H^A^Lfcit, T6ttSC, 
L^Lfcil, T6liPi#, i«Wi5#ES)Iffl 

10 0 4 3] JJclC, VSCANffi»J*«@SfS 1 0 2 £ V 
DD1E!*SI3S§1 0 3©»»40»©-«|fcoV^« 
VSCANK»*SiaJ8l 0 2tVDDK«* 

£flT9 (VSCNn) *AAS*l/5. *1\ VSCAN 

MmteimKi o 2 ©»iifco^-cKTfc»Wi-5. a 
tiffin 2 *[pkc^«l, -*i«y^-!?G8 0AAa 

DDlBlteSII]S§l 0 3©*^ yff*5 hy^i^ 
T3©<7*-ht»iRUT^5 0 T3©^-h©m{iSrS 
p b n X'^-fo 

[0 0 4 4] G 6 «fS.©A^ig(Ctt^ d^M 

EIIS1 2 l©Stettl*^ 3 »tT^So G5© 

G 7 ©Hj^ffii b 9 y-^* 9 T 1 oy- h t mmhx^ 

-Y G 8 ©ttWSitt h 5 9 T 2 ©y- h |c 

[0 0 4 5] h7y-^?T lXtfT 2© KKVli 
ttSSKU Tl©y-*i2 3. 3V©*Jlld$3SU T 
2©y-^ttS*$tiTV^„ TlMT2CKWy 
asvSCANEijjfeSEIsll&l 0 2<Dffl;*j*S2:fciK VS 
CANtfc|l&it|2 1 aKS^LT^S. VSCANfM 
2 1 a ©tMVPG n (VSCAN) X*^t 0 W&% 

ffflic&vTT l StfT 2 © 5 i friry <omz.T 2» 

^-ytti^xmmmmmn, mmmm^m^xr 1 # 

^©BflcT 2 ^^-7 fcjfcoTHWjJIfc/L* 2 v#8Ui 
So Sfc, MfOTR5t*3^TTl&I>*T2ttitlC^ 
7i4ctVSCAN«i2 1 a|i7B-f-(^i 
ftO, VSCANMl2 1al:|iMOSh7y^^ 
l 1 2©^-h«tt*5Ui«. 

[0 0 4 6] VDDfglteSilHlS&l 0 3©*-< y^i L 
T h7y^^^T3^|te,tiTV^ 0 T3©y-Hi 
G6©tWlS£S^U FK>B3. 3V©m$Uc^ 
iKU T3©(tjASfS)5y^ttVDDMl2 2a 
£8$eL-C^5„ WDDM»2 2all^fiI$l 

0 1 fOMOS Yyl/i/7.9 112© Y \/4 S 
"0*5. VDD«i2 2a©tMVpdn (VD 
D) T-^to 

[0 0 4 7] 0 6tt, *III:«5MOSl^^-^t 
vf-Sr»#$'ft5fc*©#Affl^ft^©^-Y 5 y^^-r 
P»|lWl2»!)i;«15a, 

1 5bSrfflv\ a»o3t(t*Bfflfflh5vs?*#l l 2tfs 

*s o r , — i$ ©ititLfcii wmm^ © m f 



/2 



n (tofflft) -»a«iw-iiitii»«i*»b45-*©aa 
[0 0 4 8] *i\ mmmm^^x, #ji**®^i 

0 8©7fcff-§-$itBfflMOS h7y-^^ 1 1 2©^-b 

«§i 9ic{gv^--hmJE£Wrau KW«i 7 
a, l 7bfch?Vi?**©»{1MciWfc»2~3V© 

«hz (vdd) srfpjp-rs. w©t#, mi(09^m 

io «15a, l207X/«15bMxt7*y^ 

[0049] lt, iiEajiBMiafltiwtfawM^fcv^ 

t\ rjft-i?B*1 2 30W* (PR/) fc*n 
y LfcAAU tH**SrSf*«tt (MOSh 

7y^^i i2cy-^ifii45) t1"5o -©£ 

VSCANKfj^HSSl 0 2©A^^ffi(-^n 
/nVUX (VSCNn) ©L^A^tlT&D; VSCA 
NliiS@gl 0 2©ffi^»g=ittmfiC (MOS h7V 
20 v?*#l 1 2©y-h«{4t^5) tftoTVa. VD 
DK»£SEII!g& 1 0 3©ttW) (Vpdn) tt/LJt2Vi 

[0 0 5 0] tti^-c, g*^;*— Kl 1 lteftfcflMt 
1"*. r©t^> Sfc^si— Kl l i©^©^-t!) 
r«4««i±, «Bi-ffi<)fM$tirv^©-t% 

Xt«S^f6]_hL, *fc-t©^ffiiff</«CoTV^© 

30 < s EftM (7t38^S#) ^4C$t5:i#f 
[0051] ±e«#fcifjr©*»4«ffir©5*>3t» 

4*-/^^ff^ttifflMOS h7>-i>^^ 112©y 
-h«*l 5bi^aA^tL, i^Dmy b2 5 

y- 1 5 b (O^sS^ltl^TjfiJPg^S 1 1 fc 
|c s ^©y-^<g«l 6M3fi©^xy->-t7]^^^a^tL 
t> MOS YJyW-91 1 2©HftSJ£^^fc-t-5 0 

[oo5 2] mz., mmmm^^x, vscANiga 

40 ^SSlKl 0 2©AMI^d 7 7/n>^ (VSCN 
n) ©HSrA^-f2>o itlti 1 ), VSCANlgij^* 
@^102©fctS^ (VPGn) ^il^2V (M0SF7 

yi?*9 l l 2©^- bmtbteZ) hi- So mtiffc, 
T'Uft-v^BKl 2 3©A^Slc^ny^^/^ (P 
R/) ©H^rA^Jt, Eti^) (VPSn) Sr3. 3V (M 

osi>7y^^i i 2(oy~-^miiLtf£i>) b-fz, 
\ VDDfteSi2 2 ai±/L^2 Vlc:|*fct^,rv^ 

[0 0 5 3] BP*>, y- Mt* 1 9 CMOS h7>i?X 
50 #n 2^fp^-c-i)jff L55»2~3 v©y-m 
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ffi^MPU FWySSHa, 1 7 bl:MOS 1-7 
V'y^t? 1 1 2^1Mf L5 5fD2~3 V©t;J±VDDtr 

1 1 2©KW>'«£E-«at#ttH:, 03C 

[0 0 5 4] £53(11, MOS h7>y?? 1 1 2©y- 
«16a, 1 6 b ICaeSbTlM 1 0 6S:gSiffiLT -Jfc 
©m»ISrii1-o JLtl(£ it), MOS hyVv'x^l l 2 

tiSMOs 1 2 ©Mfitu±©»!-ii 

-To 

[0055] £©J:5fc:l/T\ ftJR»»::tt:«Lfc*Hfc 

f; : ; §■ (vout ) zm*)m-r^tA>x'$z> 0 tnmit 
mmz®% 0 ®mtmmz.#^x\t*^ y v 2 

5rt, !f!l&l>1i2©^/MW£l 5 a, 15brtiC« 
S«ffifSr»W-*-5. BP^, VDD«l2 2a, 22b 
*aLr3tflt**WfflMOS F7>^? 1120KU 
^y|C, *fcVSCAN«»2 1a, 21b£iILT 

[0 0 5 6] Rttttm0jt«0tt*MttRm (TJtBIB) £ 
H7©^^$y^f-^-hSr#^LTfft^1-5o 
*1-<t5(-, #J±*ffielS&l o 8©:/y^-t-— y®E&l 

2 3©A^Hi-TWj: t) &MW</W*«ITW1-C\ -5>o 
tt^Lro^ny^w (PR/) SrA^-f 
■5„ &*5> Gl 0©lg^ (PR) BTWl^bTW 
2il>lLTS:%T^5c ^UT, ^ns^z-S/W* (PR 
/) ©4%±#«?i::#«4*r^t»s'^*4lHlKi 2 1 
©A^i-A^-fS^nj/;!'/-?^ (CL/) ©mBESr 
H*»bLKfflO»il.5. rtit^it), T3f±^CTVD 
D«l2 2all7B-T^^/£5. *fc, T 2 ft 
-f-CtfflC-t&t), Tl;SSBJCTVSCANtf?il&iMl2 1 
a t7B-f^^ift5. 
[0 05 7] -J, TW0*?)TW1 (DWiX'f n 
&H&1 2 lO^ny^W (CL/) t±t)T4^ 

Bfl^-cfct), C2i;ii3, 3 v^S«$tiTv->5„ yy 

s S-f — *?m&\ 2 3©G 1 0©SCffl* (PR) ©a£*> 
T^t) t^jSLTT6^pflC, HSCANMl20a 
iiyn-r-f V^i: * t) , zi>oC L/©4*)T# t) £ J: 
t)C2t$^|r3. 3V^**SiX-CHSCANtt#&<6 
2 0alC|16. 6V^att5„ L*>t, VSCAN« 
$2 1 a 1*70-7^ V^ifco-O^fc*, V-^/jS 
6. 6Vi/<c?>ri:(cit), y-*-y-MH]©*** 

^txy-bm^i 9©*{ii±-rr'ii7tm$ttTv^2 

vi:jp*.tM8. 6vi45 s 

[oo5 8] r©t#, y- hmffi 1 9 fcffibn tfcSE 

liS2ffl!)x;«l 5 bX0!j|2O!7s^«*l 5 b 



5ilfia?)l2Bi)i;«l 5 ba»e>ft3Hc:* + 
y r^fis#ai-f;t7)>-e^2) ; , r©J;5i-s #IEIil^Sr 
it J; tUS^mWtffi-Cfc y T* 

[0 0 5 9] ±E«JMftJISBIXtJt*aj|(lllBt*iV^ 
T, nI©KWyi*17a, 1 7 b !UE©*ff £PP 

in tfc t # i 4 t ¥*#JI t ©#ffi 

1 3^ioT«t>iX-CV^5fc«), ^©# 

[0 0 6 0] niOKWy«tl 7 a, 17 

b ScEWlE^ronLfciti;:, FWy||2 2^Hf 

a^JtiMM* 1 4©is»©^»a»e>wi**ia**ir 

t-t©**f^*-^^5X h 2 5©*-irJ|n5©trffll$iJ 

y h 2 5-wtfatiSll^^-y^Sr 

[0 0 6 1 ] W±©±5»-, r©»W©SHfc©»»fcJ: 
*Uf, 3tft^tbfflMOS hy^-y^^ 1 1 2©y-^ 

1 3©iMB-e4Cfcfc»fcfiH"*-5«llf© 

[0062] stm, jftttjsifts (»w 

5 0 *+5T#^ry K2 5^©«fflf*«t i 0, 

0 3(-^-ri MOS hyv-yx^ l l 2£g&fn:R 

KtrfMLTV^S©-C^ 3te*£«ffifc±5«i«E©g 
[0 0 6 3] iJi±, ^ffi©MtJ;t)r.©3SBJ^P*BI- 

mm ttziK z<Dmm<Dmmit±mmM(D&M\zmm 
HfcS*JT.a. Jiia©*il©^t?i4, pi© 

S«l ll©nffflif?Jf->f^il 2rttmiSO ? 
I2ffl')i;«l 5a> 15bt«L-CV^^, n 
m<D^\f9^y\^M \ 2©f-tt>t)t, pS©^t°^df 
■y ^ /t-Jl n H^ftffe *A t T n a £ at /Hi Sr 

50 t, z.<Dnmv^mMzw,\mt%2<r>t;x.>v<m$,\ 
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5a, 15 h&ftMLXh^K 
10 0 6 4] r ammfmffi £hZ>mWWtfc% 

\tEbxhki. s*^-f^-Ki3t«#-«lffl«©MOS 

[0 0 6 5] pM©SSl 1 Srffi^T^StfS, 

*©»«fcH«fc»**#* tacit, ±.mmm<DBM 
wmm Ltcm&v&m^mmmzi-^xmmzit 

[0 0 6 6] 

[«[?]»»*] JJUh©J:5S-, *?IW;:J;ftlf, 3t<t# 
ittilMOS b7^x*©y-*^#U:#ffilII«&£& 
ret, »tlifflP B 1©iim©WftMr B 1t#ESi±try-^ 

[0 0 6 7] dixfcJ:!), ttv^««m£E-eJ:5«lK* 

[Hi 3 *mM(DmMmmimzmfrmmmim^ 

[0 2] (a) 14, #3BH<D**0Jgttfc«SH#«tt 
itSr^-f, 01OA-Aj»»C»5»fBDBI'C*>5. (b) 30 

/wfWftm^iifi $ tixwMeMtnvk zx^s#m<d 
if^>'y^ fv<n>m-^irmX'h^o 
[0 3] ^H<a3Hto«tt£«Sll{tittt«C£J8^ 

[04] »BJ©^teOff^(C#,5@^«f*SS»^ 



©E!g&1tfi!t«:^1-|8-CS>3. 

[0 5] *%H00gfl^&tB£ft£|3ftftffc£S0Kg(l 
[0 6] 0 5©|gt!]@f§£ihft£*5ilc>^-f 5 vy'f- 

[0 7] He 5 Y<Do hmtamm^b 

II mi mi <D*mm) 

1 2 nlJayH (-**S!«I«, * 2 

12a ^t^-y^/Hf Sg2©*ig 

ft*) 

13 

14 *?&ft£ftK 
15a ij?l©y^Mi«c 
15b ®2©?3VMI« 
15c ^ + ^/WK-7"S 
16a ««©y-^« 

16b w«*©y-*«K (aj'** Hi) 

1 7 ^ttttft* 

17a fiUoKWyW 

17b J(ttOKl"fV|«(3^H) 

is ?-\-mm 
1 9 y- ht« 

25 *tyr^y h (ffig&I&ffi) 
3 0a, 30b lEIffftfel 
1 0 1 

1 0 6 smats (A«f@») 
1 0 7 i*#ff ^ai^ss* 

1 0 8 #jE*S@8§ 

III a*^*- k 

1 1 2 3feflHHftfflffl«*^- h7^ 

121 ^By^»4ia» 
1 2 2 #J£EI» 

123 yy^-r— y@s§ 



[03] 
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[H4] [15] 



22a VDD«»8«! J22 JlilSJS 
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